Introduction
============

Attention-deficit/hyperactivity disorder (ADHD) is a neurodevelopmental condition characterized by inattention, impulsivity, and hyperactivity. Alongside these core features, the diagnosis of ADHD requires impairment of social, academic, or occupational functioning in 2 or more settings -- generally at home and school.[@b1-ndt-13-443] The effects of ADHD on home life,[@b2-ndt-13-443]--[@b4-ndt-13-443] academic functioning,[@b5-ndt-13-443],[@b6-ndt-13-443] and family relationships[@b2-ndt-13-443],[@b3-ndt-13-443] can have a substantial impact on quality of life (QoL). Ratings of health-related QoL (HRQoL) in children and adolescents with ADHD have been shown to be significantly lower than in their peers without ADHD and in children with type 1 diabetes mellitus, and, when self-reported, were found to be similar to those observed in patients with newly diagnosed cancer or cerebral palsy.[@b7-ndt-13-443],[@b8-ndt-13-443] Furthermore, high rates of comorbidities, including learning disabilities, oppositional defiant disorder (ODD), anxiety, and mood disorders, add to the burden of illness experienced by individuals with ADHD.[@b9-ndt-13-443],[@b10-ndt-13-443]

In addition to directly affecting children and adolescents with the condition, ADHD can also adversely impact the daily lives of their parents or caregivers and other family members. The impact of ADHD on the academic and social functioning of the individual, and on personal relationships, adds to the burden of family, friends, and others in day-today contact with the person with the condition.[@b11-ndt-13-443]--[@b13-ndt-13-443] The views of parents and caregivers on available treatment options for their children or adolescents with ADHD are important determinants in the perceived success of a particular therapy.[@b14-ndt-13-443],[@b15-ndt-13-443] Individuals with ADHD who do not receive treatment during childhood or adolescence have been reported to have poorer long-term outcomes than those who received treatment.[@b16-ndt-13-443]

Treatment for ADHD includes behavioral and pharmacological interventions. Behavioral interventions can help children and adolescents to improve their social communication, functional living skills, and methods to cope with their symptoms. Pharmacotherapy utilizes stimulant or non-stimulant medications to reduce core symptoms of ADHD.[@b17-ndt-13-443],[@b18-ndt-13-443] It is important to note, however, that there is considerable variation in ADHD diagnostic and treatment practices in different countries.[@b19-ndt-13-443]--[@b21-ndt-13-443]

The caregiver perspective on pediatric ADHD study (CAPPA) was designed to evaluate the caregivers' perspectives on ADHD-related unmet needs of children and adolescents with ADHD, and of the caregivers themselves. The first phase of CAPPA, which has been reported previously,[@b22-ndt-13-443] comprised a series of semi-structured interviews with 38 caregivers of children and adolescents with ADHD across 8 European countries and reported that medications do generally improve symptoms but that the caregiver burden remains substantial. The second phase of the study was a web-based, cross-sectional survey, completed between November 2012 and April 2013 by caregivers of children and adolescents with ADHD in 10 European countries based on the concepts reported in the first phase. Overall, 3,688 CAPPA questionnaires were completed on behalf of children and adolescents with a mean age at diagnosis of ADHD of 6.9 years, 80% of whom were males and 78% of whom were receiving ADHD pharmacotherapy at the time of the survey.[@b23-ndt-13-443] We now report results of a single-item assessment of global medication satisfaction from the caregivers' perspective. We also evaluate the relationships of CAPPA global medication satisfaction with a single-item assessment of global symptom control, with caregivers' perspectives of specific attributes of medications, and with other clinical and demographic characteristics, by conducting correlation analyses and conceptual model validation using mediation analyses.

Methods
=======

The methodology of this cross-sectional survey of caregivers of children and adolescents diagnosed with ADHD has been reported previously.[@b23-ndt-13-443] The CAPPA survey was conducted online between November 2012 and April 2013 in 10 countries in Europe (Denmark, Finland, France, Germany, Italy, the Netherlands, Norway, Spain, Sweden, and UK). Data from Denmark, Finland, and Norway were pooled because of small sample sizes and are referred to as "other Nordic countries". The study was reviewed and approved by a central institutional review board (IRB), MaGil IRB, and was performed in accordance with the ethical standards of the Declaration of Helsinki. Participants in the UK completed an online consent form before being directed to the CAPPA survey. In other countries, a waiver of consent form was granted by the IRB and participants were provided with contact information in the event of any concerns or difficulties encountered during or after the survey.

Participants
------------

As described in a prior publication,[@b23-ndt-13-443] 3,688 caregivers of 2,932 male (79.5%) and 756 female (20.5%) children and adolescents aged 6--17 years (mean age ± standard deviation, 11.5±3.2 years) completed the CAPPA survey. In order to minimize recall bias, the present analyses of CAPPA global medication satisfaction and global symptom control included responses only from caregivers of those who were receiving ADHD medication at the time of the survey (current treatment); those who had received medication within the 6 months preceding the survey (recent treatment) were excluded. Caregivers were also questioned about "off ADHD medication" periods, and only caregivers who responded to these off-medication period questions were included in the present analyses. Off medication was defined as the child forgot to take medication; the child intentionally chose not to take medication (eg, on holidays or weekends); or at times of the day when the effect of the last dose of medication would be expected to have worn off.

Measures
--------

### Single-item assessments of medication satisfaction and symptom control

For medication satisfaction, caregivers were asked, "Thinking about \[*child's name*\]'s present medication(s), how would you define your level of overall satisfaction with this medication?" Responses were scored using a 7-point Likert response scale ranging from 1 (very dissatisfied) to 7 (very satisfied) in order to provide symmetry and balance in response options.

For symptom control, caregivers were asked, "Thinking about \[*child's name*\]'s present medication(s), how well controlled are his/her ADHD/attention-deficit disorder symptoms?" As degradations of symptom control may be difficult to separate with a 7-point Likert scale, responses were based on a 5-point Likert response scale ranging from 1 (not at all controlled) to 5 (very controlled).

To test the ability of these single-item questions to collect appropriate response options, the global symptom control and medication satisfaction assessments were evaluated for ceiling and floor effects.

### Specific medication attributes

Using the same 7-point Likert response scale as used for the CAPPA global medication satisfaction measure, caregivers were asked about their level of satisfaction with 8 medication attributes: 1) how often the child has to take the tablets (dose frequency); 2) tablet size; 3) effect duration; 4) time for the tablets to start working (speed of onset); 5) control of symptoms/behaviors (symptom control); 6) potential adverse events; 7) potential for abuse/misuse; and 8) potential for dependence/addiction. A total medication attributes satisfaction (TMAS) score was calculated for each caregiver by summing the responses for the 8 attributes.

### Other clinical and demographic assessments

ADHD symptoms were also assessed using the ADHD Rating Scale-IV (ADHD-RS-IV), a widely used, validated, and standardized instrument comprising individual items for 18 symptom domains which, when summed, produce the ADHD-RS-IV total symptom severity score.[@b24-ndt-13-443],[@b25-ndt-13-443] Caregivers were asked to complete the ADHD-RS-IV for when the child or adolescent was "on medication" and "off medication". The ADHD-RS-IV total score when on medication was used as an indication of symptom control. The ADHD-RS-IV total score when off medication was used as a proxy for baseline disease severity in mediation modeling because it was not possible to obtain a reliable estimation of baseline disease severity at the time of the survey.

The number of "bad" days per month that the child or adolescent experienced while receiving ADHD medication was assessed by 2 questions: 1) "Children sometimes experience difficult or 'bad' days, even when taking medication. On average, how many days per month does the child have 'bad' days? Please give your best estimate" and 2) "Out of those 'bad' days your child has per month, how many happen when on medication? Please give your best estimate".

Caregivers categorized medication use as "daily/always", "as needed", or "never used for weekends/holidays". The frequency of medication use was adopted as a proxy for medication adherence in mediation modeling.[@b26-ndt-13-443] Prescription drug use was classified as high frequency if reported as "daily/always" by caregivers together with an adherence rate ≥80% on weekdays and ≥50% on average for weekends/holidays; lower adherence levels and "as needed" prescription drug use on weekdays were classified as low frequency.

The total number (0, 1, 2, or 3+) and types of comorbidi-ties are reported elsewhere.[@b23-ndt-13-443],[@b26-ndt-13-443] Comorbidities were classified as learning difficulties, motor-coordination disorder, or speech/language disorder; conduct disorder or ODD; anxiety; and autism or Asperger syndrome.

### Mediation modeling

Food and Drug Administration guidelines were adopted for the analysis of self-reported data,[@b27-ndt-13-443] and mediation analyses were conducted to investigate whether the key independent variables of off-treatment ADHD-RS-IV total score (a proxy for disease severity), the presence of comorbidities, learning difficulties, conduct disorder, autism/Asperger's syndrome, anxiety and sleep disorder, and frequency of medication use (a proxy for adherence) influenced results of the CAPPA global medication satisfaction measure directly or indirectly via CAPPA global symptom control. A direct effect describes the relationship between global medication satisfaction and the independent variable when the mediator variable (global symptom control) remains unaltered. An indirect effect describes how much global medication satisfaction would change when the global symptom control mediator variable changes by a value equivalent to that required to elicit the direct effect.

When testing for mediation, a series of 4 sets of regression analyses are recommended.[@b28-ndt-13-443] The first examines the correlation between the independent variables and the dependent variable (in this case, global medication satisfaction), the second between the independent variables and the mediator variable (global symptom control), and the third between mediator variable and the dependent variable. Assuming that these relationships are shown to be statistically signifi-cant, then multiple regression analyses may be conducted to examine whether the relationship between the independent variables and the dependent variables is direct or indirect.

A linear model was used to estimate the natural (ie, allowing for between-participant variation in the level of the mediator) direct effect and indirect effect. The direct effect expresses how much global medication satisfaction would change when the independent variables change by a specified amount, but the mediator variable (global symptom control) remains unaltered. The indirect effect expresses how much global medication satisfaction would change when the mediator variable (global symptom control) changes by a value equivalent to that required to elicit the direct effect. The total effect is the sum of the direct and indirect effects ([Figure 1](#f1-ndt-13-443){ref-type="fig"}). The specification of the mediation models and decomposition of effects were based on the publication by Valeri and Vanderweele,[@b29-ndt-13-443] who expanded mediation model specifications to allow for testing of the interaction between independent variables and the mediator.

To obtain symmetric distributions for global medication satisfaction, and hence allow the use of ordinary least-squares regressions, the lowest 4 satisfaction levels of "very dissatisfied", "dissatisfied", "moderately dissatisfied", and "neither satisfied nor dissatisfied" were combined to a single "not satisfied" level, resulting in a 4-point scale (1= "not satisfied" to 4= "very satisfied"). Similarly, for global symptom control, the 2 lowest control levels ("a little controlled" and "not at all controlled") were combined, resulting in a 4-point scale (1= "no control" to 4= "very controlled").

Country, child/adolescent age and sex, family ADHD status (ie, whether other family members have ADHD), caregiver relationship to child/adolescent, caregiver work status, caregiver responsibility (eg, sole responsibility), caregiver marital status, and caregiver education level were controlled for as covariates. The number of children/adolescents in the caregiver's household and the caregivers' sex were non-significant predictors of both global medication satisfaction and global symptom control and were, therefore, removed. When estimating the effect associated with each specific characteristic, all other characteristics were entered in the model as controls.

Statistical analyses
--------------------

Pooled descriptive statistics are provided for variables (other than country) cross-tabulated by medication satisfaction and by global symptom control levels. Spearman's correlations and non-zero correlation test *P*-values are presented for continuous, ordinal, and binary variables, and *χ*^2^ test *P*-values for nominal multi-level variables. All statistical tests were 2-sided with significance pre-determined as *P*\<0.05. There was no adjustment for multiple testing.

Mediation models were fitted separately for each baseline and treatment characteristic. The natural direct effects, indirect effects, and total effects are reported along with 95% confidence intervals using the delta method. Whereas the use of the bootstrapping technique for deriving standard error is recommended when the sample size is small,[@b30-ndt-13-443] for larger sample sizes, the delta method was preferred for reasons of computational efficiency.[@b29-ndt-13-443]

Results
=======

Participants
------------

Of 3,688 caregivers who responded to the CAPPA survey, 2,890 reported current ADHD medication use, usually a psychostimulant (82.8%) and usually as monotherapy (75.3%).[@b23-ndt-13-443] The remainder (n=798) reported no current medication for ADHD, but that medication had been taken recently (within the past 6 months). In total, 2,326 caregivers completed the "off-medication" question and were included in the present analyses of CAPPA global medication satisfaction, global symptom control, and satisfaction with medication satisfaction.

CAPPA global medication satisfaction and global symptom control
---------------------------------------------------------------

In total, 88% of caregiver responses to the single-item CAPPA global medication satisfaction assessment indicated some degree of satisfaction (from moderate to very) with current ADHD medication; 18% of caregivers were "very satisfied" ([Figure 2A](#f2-ndt-13-443){ref-type="fig"}). The remaining 12% of responses ranged from neither satisfied nor dissatisfied to very dissatisfied. There was statistically significant variation in caregivers' responses to the CAPPA global medication satisfaction assessment across countries (*P*\<0.001, [Figure 2A](#f2-ndt-13-443){ref-type="fig"}). Satisfaction (moderate to very) was reported by at least 90% of respondents in France, Germany, and Sweden; the highest rates of dissatisfaction were reported in the Netherlands (18%) and the UK (16%) ([Figure 2A](#f2-ndt-13-443){ref-type="fig"}).

Results from the single-item CAPPA global symptom control assessment indicated that two-thirds of caregivers of current-medication users thought that their child or adolescent's symptoms were "controlled" (47%) or "very controlled" (19%) ([Figure 2B](#f2-ndt-13-443){ref-type="fig"}); only 6% of caregivers reported that symptoms were little/not controlled. There was statistically significant variation in caregivers' responses to the CAPPA global symptom control measure across countries (*P*\<0.001). Symptoms were reported to be "very controlled" in 40% of cases in Sweden but in only 7% in the UK; the highest levels of little/no symptom control were observed in the Netherlands (11%) and the UK (10%).

Caregiver response rates for both the CAPPA global medication satisfaction and global symptom control single-item questions were 100% (N=2,326). There was no floor effect for either question with only 0.7% responding to being "very dissatisfied" and 1.4% reported being "dissatisfied" to the CAPPA global medication satisfaction question, while 0.8% indicated that symptoms were "not controlled" to the CAPPA global symptom control question. The ceiling effect was 18% for global medication satisfaction and 19% for global symptom control.

Satisfaction with medication attributes
---------------------------------------

Proportions of caregivers who reported some degree of satisfaction (somewhat to very satisfied) with medication attributes were tablet size, 76.0%; symptom control, 75.6%; time to onset, 72.3%; effect duration, 69.6%; dose frequency, 70.1%; perceived adverse effects, 51.8%; perceived dependence/addiction potential, 46.0%; and perceived abuse/misuse potential, 42.9% ([Figure 3](#f3-ndt-13-443){ref-type="fig"}). Conversely, caregivers were most dissatisfied (somewhat to very dissatisfied) with perceived adverse events (26.6%), abuse/misuse potential (21.4%), and effect duration (17.5%) of ADHD medications.

Correlations between CAPPA outcomes
-----------------------------------

There was a positive and statistically significant correlation (*r*=0.677; *P*\<0.001) between the CAPPA assessments of global medication satisfaction and global symptom control ([Table 1](#t1-ndt-13-443){ref-type="table"}). With regard to caregivers' satisfaction with individual medication attributes, global medication satisfaction was strongly correlated with the attribute of symptom control (*r*=0.601), moderately correlated with effect duration (*r*=0.449) and speed of onset (*r*=0.418), and was statistically significantly correlated with all individual medication attributes (*P*\<0.001). CAPPA global medication satisfaction was also significantly and moderately correlated with the overall TMAS rating (*r*=0.487, *P*\<0.001). Caregivers' assessment of global medication satisfaction exhibited statistically significant (*P*\<0.001) but weak negative correlations with symptom control based on the ADHD-RS-IV total score while on medication (*r*=−0.287) and bad days per month on medication (*r*=−0.232).

Correlations between the satisfaction with individual medication attributes and the global symptom control measure were lower than the equivalent correlations with global medication satisfaction, but followed a similar pattern ([Table 1](#t1-ndt-13-443){ref-type="table"}). Of the individual medication attributes, CAPPA global symptom control was moderately correlated with the attribute of symptom control (*r*=0.504, *P*\<0.001) and weakly correlated with effect duration (*r*=0.348, *P*\<0.001) and speed of onset (*r*=0.328, *P*\<0.001). Correlations between CAPPA global symptom control and the remaining medication attributes, including TMAS, were also statistically significant (*P*\<0.001). Statistically significantly (*P*\<0.001) weak and negative correlations were observed between the CAPPA global symptom control and symptom control based on the ADHD-RS-IV score while on medications (*r*=−0.301) and bad days per month on medication (*r*=−0.239; [Table 1](#t1-ndt-13-443){ref-type="table"}).

Mediation modeling
------------------

Correlations and associations between global medication satisfaction and clinical and demographic covariates are presented in [Table 2](#t2-ndt-13-443){ref-type="table"}. Very weak (*r*\<0.2) but statistically significant (*P*\<0.05) correlations with global medication satisfaction were observed for the following independent variables: ADHD severity proxy (off-treatment ADHD-RS-IV); number of comorbidities specifically grouped conduct disorder or ODD, anxiety and sleep disorder; and treatment adherence proxy (frequency of medication). Other covariates associated with global medication satisfaction were caregiver relationship (with fathers more satisfied than mothers) and caregivers' marital status (with married caregivers more satisfied than single or divorced caregivers).

Correlations and associations between global symptom control and covariates are presented in [Table 3](#t3-ndt-13-443){ref-type="table"}. Very weak (*r*\<0.2) but statistically significant correlations were observed for: ADHD severity proxy, number of comorbidities, specifically with conduct disorder or ODD, sleep disorder, and anxiety. Other covariates associated with global symptom control were younger age of child/adolescent, caregiver's relationship (with fathers reporting better symptom control compared with mothers), married caregivers, and caregivers with a university-level education.

In mediation analyses, a weak, negative and statistically significant indirect effect (*r*=−0.2, *P*\<0.0003) per 10-point increase (worsening) in ADHD severity proxy on global medication satisfaction was observed; the direct effect was non-significant ([Table 4](#t4-ndt-13-443){ref-type="table"}). This suggests that the negative effect of ADHD severity on global medication satisfaction is manifested through the detrimental effect of increased ADHD severity on global symptom control. In contrast, a very weak but statistically significant (*r*=0.12, *P*=0.0002) direct effect of the frequency of medication use on medication satisfaction was detected. There were statistically significant (*P*\<0.05) indirect and direct effects of the presence of at least 3 comorbidities compared with no comorbidities on global medication satisfaction, with conduct disorder/ODD also statistically significant for both the direct and indirect effects. A statistically significant total effect of anxiety on global medication satisfaction was observed, otherwise the impacts of other common comorbidities (learning difficulties/motor-coordination disorder/speech or language disorder, autism/Asperger syndrome, and sleep disorder) were non-significant.

Discussion
==========

The CAPPA survey was designed to describe, from the caregivers' perspective, the unmet needs of children and adolescents with ADHD as well of the caregivers who care for them. A key element of the CAPPA survey was the single-item global medication satisfaction measure of treatment success from the caregivers' perspective. Internal and external support for the validity of the global medication satisfaction measure was provided by significant correlations with the single-item assessment of symptom control, assessments of satisfaction with individual medication attributes, ADHD-RS-IV score when on medication, and bad days per month when on medication. CAPPA medication satisfaction responses indicated that most caregivers were not completely satisfied with the ADHD pharmacotherapy received by their child or adolescent; adverse events and perceived abuse/misuse potential caused the highest levels of dissatisfaction. Thus, the CAPPA medication satisfaction assessment demonstrated medication-related unmet need in this European sample of caregivers of children and adolescents with ADHD.

As single items, assessed using simple Likert scales, the CAPPA assessments of medication satisfaction and symptom control were intended to be quick and simple for caregivers to use, and a 100% completion rate suggests that this was the case. The small number of caregivers whose responses were at the dissatisfied end of the global medication satisfaction scale suggests that the number of Likert scale options could be reduced from 7 to 5 with no meaningful loss of resolution. Responses to the CAPPA global medication satisfaction assessment demonstrated that \>40% of caregivers were either not satisfied or only moderately satisfied, and \<20% were very satisfied. Similarly, 34% of responses to the CAPPA symptom control assessment rated symptom control as little/not controlled or only moderately controlled, and \<20% reported that symptoms were "very controlled". These results indicate that, from the caregivers' perspective, medication satisfaction and symptom control are often less than optimal.

This analysis of CAPPA data also provides insight into caregivers' views on specific attributes of ADHD medications. More than half of the responses expressed some degree of satisfaction (somewhat to very satisfied) with tablet size, symptom control, speed of onset, effect duration and dose frequency, although \<15% reported that they were very satisfied with any of the attributes examined. The highest levels of dissatisfaction (somewhat to very dissatisfied) were reported for adverse events and perceived abuse/misuse potential, demonstrating that safety-related attributes of ADHD medications are a common cause for concern among caregivers.

The correlation between the CAPPA global assessments of medication satisfaction and symptom control suggests that these measures are closely related. Inspection of the strength of the correlations between the CAPPA global assessments of medication satisfaction and symptom control with individual medication attributes reveals that, while the correlations were stronger in all cases for global medication satisfaction than for global symptom control, their rank orders were very similar. Of the medication attributes examined, satisfaction with symptom control and effect duration were most closely associated with global medication satisfaction and global symptom control outcomes. Statistically significant correlations between CAPPA measures provide internal support for the validation of the CAPPA global medication satisfaction measure. External validation of the CAPPA global medication satisfaction measure was provided by the statistically significant correlation with symptom control based on the ADHD-RS-IV symptom score when on medication.

Although there are differences between the single-item CAPPA global outcomes and multi-domain patient-reported outcome measures, we adopted the US Food and Drug Administration guidelines for the analysis of self-reported data and conducted mediation analyses to investigate whether key independent variables influenced the results of the global medication satisfaction assessment directly or indirectly via global symptom control. These analyses detected a negative impact of ADHD severity on caregivers' perception of medication satisfaction that was indirectly mediated via global symptom control. In contrast, mediation analyses suggested that the effect of the frequency of medication use on medication satisfaction was direct. The number of comorbidities and comorbid conduct/ODD influenced caregivers' perception of medication satisfaction both directly and indirectly via symptom control.

Given that CAPPA provided the caregivers' perspective, it was to be expected that some of the characteristics of caregivers would be associated with global medication satisfaction outcomes, and statistically significant correlations with the caregiver's relationship with the child or adolescent (fathers were proportionally less dissatisfied than mothers, *P*=0.008) and the caregiver's marital status (married caregivers were proportionally more satisfied than those reported as being single or divorced, *P*=0.041) demonstrated that is was the case. In contrast, non-significant associations were observed between the CAPPA global medication satisfaction measure and the highest education level (*P*=0.297) and work status (*P*=0.158) of caregivers, and a diagnosis of ADHD on other family members (*P*\>0.1).

Strengths of CAPPA are that a large number of caregivers were surveyed in a real-world setting in 10 European countries, and the results of the analysis demonstrate that the impact of ADHD, both on individuals with the condition and on their caregivers, remains substantial. In addition, with the global medication satisfaction question, CAPPA has introduced a single-item assessment of treatment success from the caregivers' perspective.

Limitations
===========

As described previously,[@b23-ndt-13-443] this study does have a number of limitations. These include the selection bias introduced by the convenience sampling methodology employed and, because CAPPA data represent the caregivers' perspective, it may be prone to reporting or recall bias, or be influenced by the respondents' understanding of ADHD or by cultural factors. While correlations with other CAPPA assessments provide internal validation of the single-item questions of medication satisfaction and symptom control, it is acknowledged that few of these assessments are externally validated, nor were their measurement properties formally assessed, although CAPPA global medication satisfaction was significantly correlated with the well-characterized and accepted ADHD-RS-IV total symptom score (when on medication). It is also acknowledged that 2 of the outcomes used in the mediation analysis (baseline ADHD severity and medication adherence) were based on indirect assessments. Furthermore, because regional quotas were not imposed, the results, although representative of the region, may be under-representative of each individual country, and the heterogeneity in the pooled dataset resulting from the different national sample populations represents an important limitation.

Conclusion
==========

In conclusion, caregiver responses in this European sample suggest that current treatment could potentially be improved. The observed correlations with global symptom control and other CAPPA assessments provide support for the inter-connectivity of the medication satisfaction and symptom control.
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![Conceptual framework illustrating that the relationship between independent variables and global medication satisfaction may be mediated either directly (*c*) or indirectly (*a*, *b*) via global symptom control.](ndt-13-443Fig1){#f1-ndt-13-443}

![Caregivers' responses (%) by country to (**A**) CAPPA global medication satisfaction and (**B**) global symptom control assessments.\
**Notes:** Data shown are based on the responses from caregivers (N=2,326) who reported current ADHD medication use and who completed the CAPPA "off-medication" question. The variation in caregiver-reported medication satisfaction and symptom control across countries was statistically significant (*P*\<0.001, *χ*^2^ test).\
**Abbreviations:** ADHD, attention-deficit/hyperactivity disorder; CAPPA, caregiver perspective on pediatric attention-deficit/hyperactivity disorder study.](ndt-13-443Fig2){#f2-ndt-13-443}

![Caregivers' responses (%) to assessments of satisfaction with medication attributes.\
**Notes:** Data shown are based on the responses from caregivers (N=2,326) who reported current ADHD medication use and who completed the CAPPA "off-medication" question.\
**Abbreviations:** ADHD, attention-deficit/hyperactivity disorder; CAPPA, caregiver perspective on pediatric attention-deficit/hyperactivity disorder study.](ndt-13-443Fig3){#f3-ndt-13-443}

###### 

Spearman's correlations among CAPPA outcome measures

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Correlation (*P*-value)                   Outcomes   Satisfaction with current medication attributes                                                                                                                                                         
  ----------------------------------------- ---------- ------------------------------------------------- -------------- -------------- -------------- -------------- -------------- -------------- -------------- -------------- -------------- -------------- --------------
  **Outcomes**                                                                                                                                                                                                                                                 

  Global medication satisfaction            1          0.677\                                            −0.287\        −0.232\        0.487\         0.337\         0.271\         0.449\         0.418\         0.601\         0.320\         0.273\         0.272\
                                                       (*P*\<0.001)                                      (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)

  Global assessment of symptom control                 1                                                 −0.301\        −0.239\        0.339\         0.212\         0.157\         0.348\         0.328\         0.504\         0.182\         0.184\         0.182\
                                                                                                         (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)

  Symptom control from ADHD-RS-IV on meds                                                                1              0.380\         −0.164\        −0.068\        −0.009\        −0.197\        −0.187\        −0.269\        −0.067\        −0.079\        −0.077\
                                                                                                                        (*P*\<0.001)   (*P*\<0.001)   (*P*=0.001)    (*P*=0.649)    (*P*\<0.001)   (*P*\<0.001)   (*P*\<0.001)   (*P*=0.001)    (*P*\<0.001)   (*P*\<0.001)
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Note:** Data shown are based on responses from caregivers (N=2,326) who reported current ADHD medication use and who completed the CAPPA "off-medication" question.

**Abbreviations:** ADHD-RS-IV, Attention-Deficit/Hyperactivity Disorder Rating Scale, version IV; CAPPA, caregiver perspective on pediatric attention-deficit/hyperactivity disorder study; TMAS, total medication attributes satisfaction.

###### 

Associations between the global assessment of medication satisfaction and independent variables

  Medication satisfaction (N=2,326)                                                Very dissatisfied (n=16)   Dissatisfied (n=32)   Moderately dissatisfied (n=60)   Neither satisfied nor dissatisfied (n=173)   Moderately satisfied (n=699)   Satisfied (n=923)   Very satisfied (n=423)   Spearman's correlation   *P*-value[a](#tfn3-ndt-13-443){ref-type="table-fn"}
  -------------------------------------------------------------------------------- -------------------------- --------------------- -------------------------------- -------------------------------------------- ------------------------------ ------------------- ------------------------ ------------------------ -----------------------------------------------------
  Key independent variables                                                                                                                                                                                                                                                                                            
   ADHD severity proxy, mean (SD)                                                  43.9 (14.1)                42.2 (10.8)           40.0 (10.5)                      34.7 (13.2)                                  34.7 (12.0)                    34.1 (12.0)         33.9 (13.5)              −0.065                   0.002
   Number of comorbidities, n (%)                                                                                                                                                                                                                                                             −0.072                   \<0.001
    0                                                                              7 (44)                     10 (31)               22 (37)                          93 (54)                                      328 (47)                       494 (54)            225 (53)                                          
    1                                                                              3 (19)                     8 (25)                16 (27)                          42 (24)                                      212 (30)                       241 (26)            112 (26)                                          
    2                                                                              2 (13)                     2 (6)                 10 (17)                          17 (10)                                      88 (13)                        97 (11)             64 (15)                                           
    3+                                                                             4 (25)                     12 (38)               12 (20)                          21 (12)                                      71 (10)                        91 (10)             22 (5)                                            
   Comorbidity classes, n (%)[b](#tfn4-ndt-13-443){ref-type="table-fn"}                                                                                                                                                                                                                                                
    Autism, Asperger syndrome                                                      2 (13)                     2 (6)                 11 (18)                          23 (13)                                      88 (13)                        106 (11)            59 (14)                  −0.000                   0.999
   Conduct disorder, ODD                                                           5 (31)                     15 (47)               13 (22)                          31 (18)                                      123 (18)                       146 (16)            51 (12)                  −0.078                   \<0.001
    Learning difficulties, motor-coordination disorder, speech/language disorder   3 (19)                     12 (38)               15 (25)                          31 (18)                                      118 (17)                       187 (20)            72 (17)                  −0.010                   0.643
    Anxiety                                                                        4 (25)                     8 (25)                13 (22)                          19 (11)                                      104 (15)                       114 (12)            41 (10)                  −0.062                   0.003
    Sleep disorder                                                                 3 (19)                     8 (25)                10 (17)                          12 (7)                                       69 (10)                        72 (8)              34 (8)                   −0.046                   0.028
    Frequency of medication use, n (%)                                             13 (81)                    25 (78)               40 (67)                          105 (61)                                     429 (61)                       615 (67)            296 (70)                 0.052                    0.012
  Other covariates                                                                                                                                                                                                                                                                                                     
   Age, mean (SD)                                                                  12.6 (3.5)                 12.6 (3.0)            11.4 (3.0)                       11.2 (3.0)                                   11.5 (3.1)                     11.4 (3.0)          11.9 (3.2)               0.026                    0.214
   Sex, n (%)                                                                                                                                                                                                                                                                                 −0.002                   0.919
    Male                                                                           14 (88)                    27 (84)               53 (88)                          137 (79)                                     549 (79)                       750 (81)            338 (80)                                          
    Female                                                                         2 (13)                     5 (16)                7 (12)                           36 (21)                                      150 (21)                       173 (19)            85 (20)                                           
   ADHD family status, n (%)[b](#tfn4-ndt-13-443){ref-type="table-fn"}                                                                                                                                                                                                                                                 
    Parents have ADHD                                                              1 (6)                      1 (3)                 11 (18)                          32 (18)                                      105 (15)                       109 (12)            86 (20)                  0.021                    0.312
    Siblings have ADHD                                                             3 (19)                     5 (16)                15 (25)                          17 (10)                                      100 (14)                       108 (12)            67 (16)                  −0.003                   0.903
    Other family members have ADHD                                                 0                          0                     5 (8)                            12 (7)                                       52 (7)                         47 (5)              22 (5)                   −0.031                   0.141
    No family member has ADHD                                                      13 (81)                    26 (81)               35 (58)                          119 (69)                                     478 (68)                       686 (74)            275 (65)                 0.001                    0.970
   Caregiver relationship to child, n (%)                                                                                                                                                                                                                                                                              0.008
    Mother                                                                         14 (88)                    26 (81)               40 (67)                          122 (71)                                     435 (62)                       600 (65)            304 (72)                                          
    Father                                                                         1 (6)                      3 (9)                 15 (25)                          36 (21)                                      213 (30)                       274 (30)            103 (24)                                          
    Other                                                                          1 (6)                      3 (9)                 5 (8)                            15 (9)                                       51 (7)                         49 (5)              16 (4)                                            
   Caregiver work status, n (%)                                                                                                                                                                                                                                                                                        0.158
    Employed                                                                       9 (56)                     24 (75)               33 (55)                          125 (72)                                     520 (74)                       691 (75)            287 (68)                                          
    Unemployed-looking                                                             3 (19)                     3 (9)                 10 (17)                          8 (5)                                        37 (5)                         46 (5)              24 (6)                                            
    Unemployed-not looking                                                         4 (25)                     5 (16)                17 (28)                          40 (23)                                      137 (20)                       182 (20)            106 (25)                                          
    Other                                                                          0                          0                     0                                0                                            5 (1)                          4 (\<1)             6 (1)                                             
   Number of children in caregiver household, n (%)                                                                                                                                                                                                                                           0.029                    0.156
    1                                                                              5 (31)                     9 (28)                20 (33)                          51 (29)                                      209 (30)                       248 (27)            111 (26)                                          
    2                                                                              7 (44)                     11 (34)               21 (35)                          75 (43)                                      327 (47)                       445 (48)            191 (45)                                          
    3+                                                                             4 (25)                     12 (38)               19 (32)                          47 (27)                                      163 (23)                       230 (25)            121 (29)                                          
   Caregiver responsibility, n (%)                                                                                                                                                                                                                                                                                     0.239
    Sole                                                                           4 (25)                     12 (38)               15 (25)                          53 (31)                                      145 (21)                       172 (19)            104 (25)                                          
    Primary                                                                        9 (56)                     9 (28)                24 (40)                          57 (33)                                      236 (34)                       299 (32)            136 (32)                                          
    Equal                                                                          3 (19)                     10 (31)               18 (30)                          59 (34)                                      291 (42)                       411 (45)            169 (40)                                          
    Not primary                                                                    0                          1 (3)                 3 (5)                            4 (2)                                        27 (4)                         41 (4)              14 (3)                                            
   Caregiver marital status, n (%)                                                                                                                                                                                                                                                                                     0.041
    Single                                                                         3 (19)                     8 (25)                8 (13)                           25 (14)                                      61 (9)                         74 (8)              42 (10)                                           
    Married                                                                        10 (63)                    19 (59)               45 (75)                          121 (70)                                     568 (81)                       757 (82)            340 (80)                                          
    Divorced                                                                       3 (19)                     4 (13)                7 (12)                           23 (13)                                      67 (10)                        90 (10)             38 (9)                                            
    Widowed                                                                        0                          1 (3)                 0                                4 (2)                                        3 (\<1)                        2 (\<1)             3 (1)                                             
   Caregiver highest education level, n (%)                                                                                                                                                                                                                                                   0.022                    0.297
    None                                                                           0                          1 (3)                 2 (3)                            8 (5)                                        25 (4)                         31 (3)              12 (3)                                            
    GCSE/O-level                                                                   4 (25)                     13 (41)               17 (28)                          45 (26)                                      193 (28)                       246 (27)            110 (26)                                          
    A-level                                                                        10 (63)                    8 (25)                19 (32)                          60 (35)                                      216 (31)                       300 (33)            133 (31)                                          
    University                                                                     2 (13)                     9 (28)                16 (27)                          47 (27)                                      216 (31)                       292 (32)            149 (35)                                          
    Post-graduate                                                                  0                          1 (3)                 6 (10)                           13 (8)                                       49 (7)                         54 (6)              19 (4)                                            

**Notes:**

*P*-values obtained from the Spearman's non-zero correlation test for continuous, ordinal, and binary variables and from chi-square tests for multi-level nominal variables.

More than one category can be selected.

**Abbreviations:** ADHD, attention-deficit/hyperactivity disorder; GCSE, General Certificate of Secondary Education; ODD, oppositional defiant disorder; SD, standard deviation.

###### 

Associations between the global assessment of symptom control and independent variables

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Global assessment of symptom control\                                            Not controlled\   Little controlled\   Moderately controlled\   Controlled\   Very controlled\   Spearman's correlation   *P*-value[a](#tfn6-ndt-13-443){ref-type="table-fn"}
  (N=2,326)                                                                        (n=19)            (n=129)              (n=652)                  (n=1,083)     (n=443)                                     
  -------------------------------------------------------------------------------- ----------------- -------------------- ------------------------ ------------- ------------------ ------------------------ -----------------------------------------------------
  Key independent variables                                                                                                                                                                                  

   ADHD severity proxy, mean (SD)                                                  44.3 (11.8)       37.6 (12.9)          37.0 (11.7)              33.3 (12.1)   33.1 (13.1)        −0.140                   \<0.001

   Number of comorbidities, n (%)                                                                                                                                                   −0.060                   0.004

    0                                                                              6 (32)            56 (43)              308 (47)                 581 (54)      228 (51)                                    

    1                                                                              6 (32)            33 (26)              200 (31)                 267 (25)      128 (29)                                    

    2                                                                              3 (16)            20 (16)              73 (11)                  127 (12)      57 (13)                                     

    3+                                                                             4 (21)            20 (16)              71 (11)                  108 (10)      30 (7)                                      

   Comorbidity groups, n (%)[b](#tfn7-ndt-13-443){ref-type="table-fn"}                                                                                                                                       

    Autism, Asperger syndrome                                                      0 (0)             18 (14)              92 (14)                  129 (12)      52 (12)            −0.022                   0.279

    Conduct disorder, ODD                                                          6 (32)            35 (27)              112 (17)                 168 (16)      63 (14)            −0.060                   0.004

    Learning difficulties, motor-coordination disorder, speech/language disorder   5 (26)            29 (22)              121 (19)                 200 (18)      83 (19)            −0.012                   0.577

    Anxiety                                                                        6 (32)            22 (17)              89 (14)                  137 (13)      49 (11)            −0.044                   0.035

    Sleep disorder                                                                 3 (16)            17 (13)              65 (10)                  90 (8)        33 (7)             −0.047                   0.024

   Frequency of medication use, n (%)                                              13 (68)           94 (73)              448 (69)                 670 (62)      298 (67)           −0.036                   0.079

  Other covariates                                                                                                                                                                                           

   Age, mean (SD)                                                                  12.7 (3.7)        12.3 (2.7)           11.6 (3.0)               11.4 (3.1)    11.6 (3.2)         −0.045                   0.031

   Sex, n (%)                                                                                                                                                                       0.033                    0.115

    Male                                                                           19 (100)          110 (85)             528 (81)                 858 (79)      353 (80)                                    

    Female                                                                         0 (0)             19 (15)              124 (19)                 225 (21)      90 (20)                                     

   ADHD family status, n (%)[b](#tfn7-ndt-13-443){ref-type="table-fn"}                                                                                                                                       

    Parents have ADHD                                                              1 (5)             18 (14)              101 (15)                 134 (12)      91 (21)            0.038                    0.071

    Siblings have ADHD                                                             3 (16)            30 (23)              94 (14)                  121 (11)      67 (15)            −0.032                   0.123

    Other family members have ADHD                                                 0 (0)             9 (7)                49 (8)                   51 (5)        29 (7)             −0.021                   0.322

    No family member has ADHD                                                      15 (79)           83 (64)              443 (68)                 803 (74)      288 (65)           0.004                    0.865

   Caregiver relationship to child, n (%)                                                                                                                                                                    0.002

    Mother                                                                         12 (63)           100 (78)             448 (69)                 674 (62)      307 (69)                                    

    Father                                                                         2 (11)            18 (14)              163 (25)                 344 (32)      118 (27)                                    

    Other                                                                          5 (26)            11 (9)               41 (6)                   65 (6)        18 (4)                                      

   Caregiver work status, n (%)                                                                                                                                                                              0.058

    Employed                                                                       7 (37)            81 (63)              461 (71)                 827 (76)      313 (71)                                    

    Unemployed-looking                                                             3 (16)            9 (7)                37 (6)                   55 (5)        27 (6)                                      

    Unemployed-not looking                                                         9 (47)            39 (30)              151 (23)                 193 (18)      99 (22)                                     

    Other                                                                          0 (0)             0 (0)                3 (0)                    8 (1)         4 (1)                                       

   Number of children in caregiver household, n (%)                                                                                                                                 0.003                    0.876

    1                                                                              6 (32)            30 (23)              193 (30)                 311 (29)      113 (26)                                    

    2                                                                              4 (21)            60 (47)              292 (45)                 512 (47)      209 (47)                                    

    3+                                                                             9 (47)            39 (30)              167 (26)                 260 (24)      121 (27)                                    

   Caregiver responsibility, n (%)                                                                                                                                                                           0.088

    Sole                                                                           7 (37)            32 (25)              155 (24)                 209 (19)      102 (23)                                    

    Primary                                                                        5 (26)            56 (43)              207 (32)                 363 (34)      139 (31)                                    

    Equal                                                                          5 (26)            37 (29)              263 (40)                 465 (43)      191 (43)                                    

    Not primary                                                                    2 (11)            4 (3)                27 (4)                   46 (4)        11 (2)                                      

   Caregiver marital status, n (%)                                                                                                                                                                           \<0.001

    Single                                                                         6 (32)            22 (17)              65 (10)                  87 (8)        41 (9)                                      

    Married                                                                        11 (58)           86 (67)              506 (78)                 889 (82)      368 (83)                                    

    Divorced                                                                       2 (11)            20 (16)              77 (12)                  100 (9)       33 (7)                                      

    Widowed                                                                        0 (0)             1 (1)                4 (1)                    7 (1)         1 (0)                                       

   Caregiver highest education level, n (%)                                                                                                                                         0.054                    0.009

    None                                                                           1 (5)             6 (5)                26 (4)                   30 (3)        16 (4)                                      

    GCSE/O-level                                                                   6 (32)            45 (35)              193 (30)                 269 (25)      115 (26)                                    

    A-level                                                                        7 (37)            40 (31)              208 (32)                 350 (32)      141 (32)                                    

    University                                                                     2 (11)            28 (22)              189 (29)                 358 (33)      154 (35)                                    

    Post-graduate                                                                  3 (16)            10 (8)               36 (6)                   76 (7)        17 (4)                                      
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:**

*P*-value obtained from the Spearman's non-zero correlation test for continuous, ordinal or binary variables and from chi-square tests for multi-level nominal variables.

More than one category can be selected.

**Abbreviations:** ADHD, attention-deficit/hyperactivity disorder; GCSE, General Certificate of Secondary Education; ODD, oppositional defiant disorder; SD, standard deviation.

###### 

Estimation of natural indirect effects mediated by global symptom control and direct effects of independent variables on global medication satisfaction

  Effect                                                                             Mediation model results                              
  ---------------------------------------------------------------------------------- ------------------------- ---------------- --------- ---------
  ADHD severity proxy (10-point change)                                                                                                   
   Direct effect                                                                     0.0021                    0.9736           −0.1248   0.1291
   Indirect effect                                                                   −0.2051                   **0.0003**       −0.3172   −0.0930
   Total effect                                                                      −0.2030                   **0.0185**       −0.3718   −0.0342
  Number of comorbidities (3+ versus none)                                                                                                
   Direct effect                                                                     −0.2056                   **0.00004**      −0.3030   −0.1083
   Indirect effect                                                                   −0.1432                   **0.0011**       −0.2293   −0.0570
   Total effect                                                                      −0.3488                   \<**0.000001**   −0.4784   −0.2191
  Learning difficulties, motor-coordination disorder, and speech/language disorder                                                        
   Direct effect                                                                     0.0053                    0.8845           −0.0666   0.0772
   Indirect effect                                                                   −0.0050                   0.8783           −0.0684   0.0585
   Total effect                                                                      0.0004                    0.9939           −0.0955   0.0962
  Conduct disorder and oppositional defiant disorder                                                                                      
   Direct effect                                                                     −0.1008                   **0.0130**       −0.1804   −0.0213
   Indirect effect                                                                   −0.089900                 **0.0033**       −0.1499   −0.0299
   Total effect                                                                      −0.190720                 **0.0002**       −0.2904   −0.0910
  Autism and Asperger syndrome                                                                                                            
   Direct effect                                                                     −0.0069                   0.8750           −0.0926   0.0788
   Indirect effect                                                                   0.0422                    0.2745           −0.0335   0.1178
   Total effect                                                                      0.0353                    0.5451           −0.0790   0.1495
  Anxiety                                                                                                                                 
   Direct effect                                                                     −0.0652                   0.1394           −0.1516   0.0212
   Indirect effect                                                                   −0.0507                   0.1925           −0.1270   0.0255
   Total effect                                                                      −0.1159                   **0.0487**       −0.2311   −0.0007
  Sleep disorder                                                                                                                          
   Direct effect                                                                     −0.0239                   0.6445           −0.1256   0.0777
   Indirect effect                                                                   −0.0444                   0.3323           −0.1341   0.0453
   Total effect                                                                      −0.0683                   0.3233           −0.2038   0.0672
  Frequency of medication use                                                                                                             
   Direct effect                                                                     0.1200                    **0.0002**       0.0563    0.1837
   Indirect effect                                                                   0.0439                    0.1259           −0.0123   0.1001
   Total effect                                                                      0.1639                    **0.0002**       0.0790    0.2487

**Notes:** Outcome and mediator linear regression models adjusted for: country, age, sex, family ADHD status, caregiver, relationship with child, caregiver work status, caregiver responsibility, caregiver marital status, and caregiver education level. Global symptom control was significantly positively associated with global medication satisfaction in all models (*P*\<0.0001). Statistically significant values are denoted in bold.

**Abbreviations:** ADHD, attention-deficit/hyperactivity disorder; CI, confidence interval.
